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Abstract of JP2001291908 

PROBLEM TO BE SOLVED: To obtain a piezoelectric 
element wherein impedance is low, electro- mechanical 
coupling coefficient is large and low loss characteristics at 
high frequency is ensured, when piezoelectric ceramics having 
a laminar perovskite structure is used. 
SOLUTION: The piezoelectric element 10 includes the 
piezoelectric ceramics 1 2, having a laminar perovskite 
structure and has a C axis, which is selectively oriented in 
the thickness direction. A plurality of linear electrodes 1 4 
orthogonally oriented C axis are formed in the piezoelectric 
ceramics 12, and the electrodes 14 exposed to both end 
surfaces of the piezoelectric ceramics 1 2 are covered with 
conducting members 18 and insulating members 20. The 
piezoelectric ceramics 12 is polarized in the lengthwise 
direction so as to face in mutually reverse direction, on both 
sides of the electrodes 14 aligned in the widthwise direction. 
External electrodes are formed on a surface, on which the 
conducting members 18 and the insulating members 20 are 
formed, and two groups of electrodes which are arranged in 
an interdigital electrodes type are formed. 



^^¥13-291908 



(19)B*S#tW (JP) 



02) &Rttft&f|(A) 



(lDttfMHH&PBS^ 
#^2001-291908 
(P2001-291908A) 
(43)&BBB ¥^13^10^190(2001.10.19) 



(51)Inta 7 
H0 1L 41/083 
C0 4B 35/46 
H0 1L 41/187 
41/22 
H 0 3 H 3/02 



WOW* 



F I 

C0 4B 35/46 
H 0 3 H 3/02 
9/17 

9/205 



r-V3-r(*#) 



J 
B 
B 
C 



m&m*. m*«co»5 ol <& * to m»mzm< 





4#«2001 - 13799( P2001 - 13799) 


(71) fflHA 


000006231 














(22)mMB 


¥<£l3*f 1 £ 22 B (2001. 1.22) 




#«J&filKSCTtr^««=:T B26#10^ 








(72)«W# 






(31)*$fc*fci3B#^ 


#R2000 -23707(P2000-23707) 




#«JfcBW#tfJ3£#-TB26#10# 




(32)«5feB 


¥l£12*f 2)3 1 0(2000.2.1) 








(33)«5fc«fcJE5IB 


B# (JP) 


(72)»W# 


# *- 




























(72)&93# 












^SyfcBWJsCffi^WCT B26#10£ 


















(74)ft3A 


100079577 










#B± Hffl £3 





(54) mna&m mmmT&zttow&tjm 

(57) [££>] 

[#PifefM&] Et$f 1011 S^D^A-fH 
i6*#-r^lim^-t75^^7. 1 2 JP**fn]lC 

ic. a«Eisjufcc«iicia3!S'r*ifi» ! Ko«ifc©*«i 

till 4^^m*f 1 8<h*6ig:**2 OTffi?. £E«*-fe 
^5 y 57, 1 2 tt, *<»^fa\ZMhjt£'mm 1 4 <E>M<BJ 

ns. se. ic. i 8 4s«t tf*e»# 2 0 tfms&z n 
2 -d(d^)v— ■7'<Dmm&Mf&t2>. 



20 18 20 18 20 18 




#H¥13-291908 



Sffi© o % 'Ms. < £ t> C W^Eft £ n, *^WIB C $4© 

Hfrfe«^c««Stt. -^©mtetctt^n-smat. na 

mMm^Kwzmjj[ti)tu2>2mm<Dj5fa\zftm2ti-c 
n^icte^wmm^T. 

miiam^-x hfrm&EEnftttftofflizfttE-tz 

WEajB#oaJi*|p)fc:»UTl63Pff«:*|filtriWEffi« 

[5S"3H©I¥»flfcfaiJ>i] 
[0 0 0 1] 

mwom-rzmmttm *&mzi£m&m?izmv. 
mztztTLiz, mmm 7 << ju?^? a y{?9t&.mzmi>* 

[0 0 0 2] 

[tfcfcWttffi] IT. ^tt^P^X* 

[0 0 0 3] ¥«ttJim#ii7= y^x©s?s± 



[0 0 0 4] 

>^ <t 0 tz < mm&& -o ft. 

[0 0 0 5] *»KEE«*:-fe5 5 y 

wiz&mmmfo&Mfiiisft&nmT-ctti. i&mmmz 
&^Tm z ?±i*&ftmmmTzizte, m^m^m<t 

[0006] ^n*0*jc. c©3S9!©£fc*B«tt. Jf 

[0 0 0 7] 

*<Efa£n. 75^CWoE[P]*fBjtBSfi5£t"S*|pJ^ 

ot, ffisc®«a«. -*©«ffi»w«astan*«st. 
i»BB«ffii:tta«t*<fi*©«fflc»cft«sn*«at3&«s 

t> 5 £-&ifek -5 \z&W2 tift Z. £ Z&m £? 

«), unm^T'&z. z\(D£5f£&nmT\z&^T. m 

^ta-oT^str^tenTfe«t<. ccDi^, sv^cji 
«cD^5«ara±«ni;«ffiicS5ttsn*. 2 etc. je 

?>2a^©*(S]ic»a$n?>. sfc. deD5Bwe.- 
Bs^tf (ragcfg^^-r j; o \zmm^.-7s b tmm-t & 

lit, h^ffi«flc*t»©IHlr^«E-r*«t5 
ai*ftT*oT. « B# K*# L TBS W^cC 



4$Hfl¥13-291908 



[0 0 0 8] ^<DmW<DK.mm?T~\t. &§h%Sl<Do%V> 
'J>tl< tt>C*lli*«lRBB^JSnfcJitt^n^*-f h« 

sns^ti:«t!), aiRiBrRib&cttJcBSiesJrraift* 
ic^t. Mfa2\zftm2nrcmm*j&&isn. ^<d^ 
m^hmc^^wzm^^VTm— ^— k^eii 

[0 0 10] 

#J£^-r£4«0T&£o Ef*f 10H EE*#-fe^ 

2\z^~r^o\z. a*©tii4«sns. -tib 
otaun H3 ic^-r^ic, 1 6 ±1:1*5 

[0 0 11] Z<DJ£mft±7$v?X 1 2n JBtt^P 
D> EEtffrfe^Sy^Xl 2rtlCi5liTn C 

s. j£«#iz^^xi 2o»wwt a 

[0 0 12] $e>tC, JEm<*-fe5^^^^ 1 2<DW&)S 

iR]icat^^*««i 4*«, *«*r 1 8 tmmt2 o £ 



0t*«J!2l:SiSns. iEt*t7$y?71 

bnttsi 4«M2 0TS^n> — *fljtw*v^T 
2 o T+mt)tifrmm 1 4 1 8 Tii^n 

[0 0 13] Sfc. m 1 ir^TJ:^^, EEm^-tr^^^ 
J7X1 2<Dmjjfa<Dm®ttZ. W«S2 2, 2 4*W 

^n^>o iwbt, nsti2 2K:ii mm^-tr^ 

H^lIMC^Wo ^85«I2 4I:H 
J£ffi^ir 7^7^X12 <Bffi;#fliJ<D*«» 1 8 otitis 

UT, -*o^«*S2 2i:8«snfctf 1 4i, ffi 

^ooh^®m 2 4 csa^ftfcta 1 4 ^mmn 

[0 0 14] ^cd/e^s^i om ^SPS®2 2, 2 
4{;:«^£A*U ^Mi«tti:Ef^nfefIi4 

mizmft&wim'tzziiiz&K), E.mMW)&®&-?z>z: 

<h^T^^>o £(&<h€r. El*t7^7^x l 2ttHtt 

t<n^im§ B Et#t55y^l2 
I^TWl 4^««-r§<t3^»J5KSnSfc«). 2~D9\. 
#!>mM22, 2 4\zm$LZtlTdmM 1 4Ra©»m«»S: 

$^1 OTIt BM£T&mSl 4(HT#«Sft*fc«>. 

[0 0*15] ft*, 2^<0*««i2 2. 2 4l:«KS 

nfcwsoSESJtsattSBtbTn 04Kt<t5 

IC, EEmflc-fe^a^^^ 1 2<OfiS*[pltC*5ViT> 2-3 

\zttct^o\z. mm<D—m^—<D^mm\zm^iy. 

\Z, 0 6JC^Tct'5lC, til 4W<&rai«ft£AT, # 
tSi:»«Sftf» i'©ttti:t>8«Stia^7P-b 

ma*^UTfe«tv^ -^Oct^^ Et*f io(o«i 

ig£^££<hKck^ Et*fl0©t«»««^ 
1 2ftl£&RLJfc«ft<0«ffil 4<Z)« (ttCHIJEItt) 



*#$!¥13-29I908 



[0 0 16] lEn&^^v?* 1 2(OW<hLTH 
fci:x«Na 0<5 B i 4 5 T i 4 0 I5 &£;WB^e>n* 
^\ fOB^irfeCaB i 4 T i 4 0 I5 , S r B i 4 T 

i 4 0 I5 £cktf B i 4 T i 3 0 ]2 ft£cD/f tK^n:/.X2K 

[0 0 17] H7*±t/BI8^"r«k'5^ EE® 

fe, EE^-fe^^X 1 2<D#ftffiW£*5^T, 

1 4 1 8 «h*68ttf 2 0 tTS^^o 

fit, aratti 8*ck^*6i»«2 oTStonfcfiijffiic 
[0 0 18] ;i<D«k3&m«*^ l o*fW^*izfek 
^U->y-h3 0^M$n^o ^>J->y-h3 0 

«i*3 4d^Sn5. yj->y-h3 

0 *«*a*aS*r6l^«ffi^— 7 h 3 2 ^S^Kfifr^ 

[o o i 9] »&nfc8MH*3 4nitaEsn, am: 

a*rp]^jiea©cttd^iH[R]Ufc«MS»3 6**f&&n£. 
ft. ftte#3 6©«Bi:iit«i 4*«nfti^ Hi 

ltlt til 4t«Wr»tOH«6St fca&lw, ®H 

1 4^$nt^5. 

[0 0 2 0] #6nfcXl/^>hCD«iBi:H 0121;: 
^"Tct^tC. til 4©J|M***aLTV>«. *bT, 
i/U— >i>— h 3 0COffl@^tCfi^§*ffil 4CDSSSP 

8t*a»»2 otTBiton*. 

il/^>h©-*a)ll(Bi:*tiTH l 8 

«2 o t*«assic»riEsna. *fc, iu^>.ho«* 

^tlfctgl4^«2 0Tl^ -^CDfiiJSlr^ 

o^Tiai»*f 2 o \zmt>tiitnm 1 4*«»«*t 1 8 -eigfc 

[0 0 2 1] ^IT, MWl 8#cfctf*ft»»2 0#J£ 

tft^n^o ^-nici:oT, ««i4i2Sse«ttfiK(ctt 
«sn*. nottarc* ^a««2 2, 2 4\zmmmf£ 



n. 0 2<7)^H3^"r«k5fc»ffisn^. jkdj^kl 
t, aEm^-fe^^y^x 1 2<DmfrJ5ft\zi&&0cm& 

o*^s$n^>o 

[0 0 2 2] 

imffi&n Na 05 B i 45 T i 4 O l5 ©»kaT*S 
x;i^/Vf >^-£^U H^^-^l/- H^ic^o 

h30(:, 09^f ct^tc, mmzB±n^—7h 

3 2*X£U — >BWJU 0 1 OO^tlSJfJE^LT 

3 4 £f#7c 0 d^T% STStS±S<Oi/U-> 

2&GD3 0 0 urn, m$<D!fV—>i/—h3 0<Dm&\* 
^fni5 0/zmm ffi*W<D^U->->-h3 

0 0)«**ttl. 5mmT*D, m**£tf>*Wl# 3 4 tf) 
JP^te 1 . 2mm-r$>ofco 
[0 0 2 3] rcofSS^3 4S:JP*^{wJPlEU35:**6 

•UBt*r**«M* 3 6 £f#*io JnfflErttt 5 0-50 
0kg/cm2 x\ »&mm*l 0 0 0t-l 3 0 0t 
T*ofeo «riELT»6nfc«H»#3 6©JP*tt«6 0 
0 MmT^o^o fit, fiS«#3 6©ff**WSJC«k 
0 5 0 0 m m^»*.fc», 0 1 1 <&,*»T^T<fc 3 tc. 
glmm, g£3. 6mm<7)Xl/^> b£^DHJLfc 0 

eMS^-Xh3 2)ii 

m i 4 o . 3 6 <9^®ictesm&^\ 0 1 
ith «si 4t«jwfatoM«*s"rfc«)t^ is 

H^LTWo fit, «J»rWt33Kn«)rt86*ffil 
4*012 5 1: 2 , *HptT 

zwmmz&^xmntt i 8 20^ ^t. ri 
i;^;u-y»cjR"rs«ffii 4©*svwc*aMt-Sttu 
fc« z.n*>2~D(Dt?)v— 7<Dm&<Dm\zm%in.ft$:Wto 

¥-y>7M7£&<n^\zmmis, ^f>e-^o« 

[0 0 2 4] Jt«<Ofc»^SBrR]^)Na 0> 5 B i 4 5 T i 

4 0, 5 £fflt>T* 01 4ic^Tck5(r, Ef#I4 0t 
1114 2 tcoa«ii*6tt§Et*^ 6«ktfHl 

5 ^^-Tct 5.J5:1*JK<7)I£«# 4 4 (DPufflKSffi 4 6 £ J£ 

*LT, 1 »C^-T. *^BJt^«i:Ds «M£® 

[0 0 2 5] 

[^1] 



( 5 ) 



IS g?S¥ 13-29 1908 







m a 




MM(pF) 




Na 0 6 Bi 4 5T14O15 Eft 




42 


14 




Nao B Bi 4 . 5 T"u0 19 JtSJft 




23 


12 




Nao 8 Bi 4 0 Ti 4 O 10 **£ft 


014<D*£ 


28 


18 




Nao 5 Bi 4 . 0 Ti 4 O ia Eft 




47 


0. 15 




PbTi 0 ^Zro.^Og + I^MnO &Eft 




43 


105 




PbTi 0 49 Zr 0 . ^Oa+I^MnO fcEft 




49 


160 



[0 0 2 6] fe*. *^Bji:i:<{H^ig^Hm7^5 1 
_b£i±£^f£<h LT. #Bf§¥ 3-9 4 4 8 7 

tefr-Dtc mi mm) o 

ist^oTt^fc*, a i 4 v w&Mmmm 

[0 0 2 8] 0Ut. SS»»««»©»tt®«« 1 4jM£ 
1 2<D^ffi±tC«J5ESnTt>J:V^ El* 

[0 0 2 9] 



[01] ^co^WomH^TcO— M^^t^SBT* 

[^2] 

[0 3] H2K«-Tff«fHr9 5!y^^©»*«aHT 
[04] ^©»W(0jE**^©*ffii2S©ft&©«S:^-r 
[0 5] C10*^©/I*ai : T : (D«ffiiB«<D*6^flSa)fl»I 
[06] ^cO^0JOl£m*^^m@iHg(Dg'JOD^J«:^t- 

[0 7] c <&3B9§(0JESiti : P ^ v^n£J£m*Mr ^ 3: 

u/^XCDffiCD^J^^'r)^ffi0^0"Cfe ; S>p 
[0 8] m7\Z5ttl£mW^^V&*<Dftm$M&WV 

[09] Hit^-rffimsR^^f^sai-^fca&^v^n 

[010] 0 9tC^*r'>-hCD«eXg^^->-h 

[011] 010 ic*-rxs"c»e>nfc«jBflc«:*dEu 

[012] 01 1 lC^TXg"C^DtH^n^:Xl/^> h 
[013] *5BM©*1««^*V^T, ai2l:StXl/ 
[014] «£*(0«JifflEEm* : ? 1 ©--«S:Si-H«fHT 

[015] ^M<om^(oj£m^m^rzfi.mmT<D-m 

[^•^COlttBj] 

i o lEmm? 

l 2 JE'ttft-fe^ay^X 

1 4 ma 



^^¥13-291908 



16 m 

1 8 mmm 

2 o mmtf 

22. 24 fmvs. 

mi] 



3 0 ^u->->-h 

3 2 X h 

34 mm ft 

3 6 



cm 2} 



[03] 



20 18 20 18 20 18 





16 



[04] 
U 14 



12^ 




14 



[05] 



[0 7] 





[0 8] 



[0 9] 




16 32 30 32 



32 

A. 



#M¥13-291908 



[Hi 0] 



[011] 



34 




30 m 



14 14 U 36 



32 
32 

32 
32 
32 



30 
30 

30 
30 

30 



[015] 




[013] 



18 12 20 



[01 4] 



.44 





18 

20 

6 

-20 

18 



18< 




«2 46 

AO 
-42 
,40 
.42 



.40 
,42 
40 



42 



[0 12] 

20 18 20 18 20 18 




[tifcBB] ¥J&1 3*f 5£ 1 B (2 0 0 1. 5. 1) 

wmmt i ] 

[«IErt§] 

a*©-5-6ii>fc<£fcc*ia*Efi]an. ^osnfactt© 
Eifii*iRiti8iaarr**ifiit»a**ifcflE*#-fe7 s -y 

*,fctm!Effitt#-fe55».y*;*rtT»oT, flute 



[3M&JHIE2] 
[*tIE*f**»&] 9§*B« 
[*GIE#*gg«] 0 0 0 7 

[0 0 0 7] 

#Etf)Sn, ^OCW©IH|Sl^|63i:lilSK^rs^|pJlc:» 

« a nfcm««t-t 7 s y ^ t. t , ffi«#-t 7 5 7 * 



#B?m 3-29 1908 



*o^3««ra±»arai:«<a:»c*«a*i*. s&c be 



[^ttHfiiE 3 ] 

MiEM*9Il«] 0 0 10 

[*HE#8j] 

[ffljEltyg] 

[0 0 10] 

l¥£W<D?m<Dm&] Bill ZlOSWfOJE**^©— 
WSSSfSWIHT?**. St*f 1011 Etff-fe72 
yP7.1 2teStS. Et#t75yi'X12rtl:ll 13 

2 fc^-r^-SK, ^i&omffii 4*^EE$n-5. cine. 

©til4ll |3 3tc^T«fc3IC, 1S^coBl6±tC*5 

feEEmfr-fe^S -y^X 1 2*i«SJ5£anTCi-5. &i5. # 
€16 \ZM&.ZtlZ>nM 1 4 H m&Jj]ft\Z&-ZKWZ 



(51) Int. CI. 7 

H0 3H 9/17 

9/205 



F I 

H 0 1 L 41/08 
41/18 
41/22 



s 

1 0 1 B 

Z 



